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DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high 
performance such as low wiring resistance, 
etc., and also high reliability, by a method 
wherein there is provided a wiring layer 
forming a titanium nitride film containing a 
specified weight in a lower portion of an 
aluminum alloy layer. 

SOLUTION: After titanium nitride film 13 which 
is rich in titanium is formed on a 
semiconductor substrate 1, an aluminum alloy 
layer 14 is formed, and then a titanium 
nitride film 15 which is rich in titanium is 
formed. Thereafter, an unnecessary area of the 
titanium nitride film rich in titanium 15/the 
aluminum alloy layer 14/the titanium nitride 
film rich in titanium 13 is removed, and 
patterns of a wiring layer 16 of a three layer 
structure comprising the titanium nitride film 
rich in titanium 15/the aluminum alloy layer 
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14/the titanium nitride film rich in titanium 
13 are formed. Note, the titanium films rich 
is titanium 13, 15 are titanium nitride films 
containing 70 to 95% of titanium. 
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13: ?^>u s^fcftfc^>K 
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( 2 ) mm*?- ii-389o 



apt, -T?ytf7 o—95%-&£tix^&mik^?>f& 
b. 

[ is^Ji 2 ] ti^ia i imco^mwmmM^mx'h 
■ox. mesxumtLx. miBr;w$-^A^*o± 

B« 

[lf*H3 ] m$£ 1 *fctt2IEtt0^f«fe«lH]K 
^ST'^-^T. MiBT/PS-^A-^/Ui, 5%&T<r> 

[ M^JB 4 ] if 331 1 ~~ 3 cov vTftfr 1 fclcElfcO* 
iftl«IHSSgitl.oT. HutBffiliUio— SB**, Bute 

[ ft * JI 5 ] apHWcaiPPjWBjR $ ixT v > & *«^± 
fc:. Wstfl 0 — 9 5%-tttLX^^hm^^ymi: 
J&J&Lfcmz^ T^$-^A-£&Jf Sr?gj&-f & d J: 

m t mar iv $ ^ a-&&ji tfr^h mm zmm- 
wears. 

m-ftrnx-hix, itrier^s-^A^aoit. f-? 

>*<7 0 — 9 5 Xtf&tlX^ >m&J&f&t& 
ZblzXK). Wytfl 0—9 5%#*tl.TV^MIBS 
-fbf-^^hmiBT^S-^A^AJltf-^^y 0 — 

[ 8 ] If im 5—7<r>\ ^-fixfr 1 JSfcif Etttf>¥ 

[ it 9 ] if im 5-8^ i-rtifr i jh ttett^)* 
mwmmm^mm.com&f}mxh -> x , luieryu $ 

BK$iiTV^<Ii;$:^i:-ri,^#cm«IsI8SilB^ 



[%^P*ffl&l#BJ] 

[000 1] 

ft Jfl*«9 T ;P 5 - A £ {1 £ X V ^ kis m & *rr 

[0002] 

[0003] -t^h-h. ^tmn®tt&m<?m&jm 

t*5W£\ f^Ji. (f MO SFET (Metal. Oxide Semicond 
uctor Field Effect Transistor ) *%M§ttTU|>^ 

[0004] ^CO*!-^, ffi|g«tDSSSXg{±. f-^ y 
(Ti ) HOitT^S-^A^JI^^L. ^C7)± 
iz-f 9 >m b f- ? V 36* 5 0 iXX v ^Sftf-^ V 
(T i N ) JSS:®jSL7t4«fllJiOiaSJi**ftJl$<iT 

[0005] ¥mwmmwm.i,z}$tfhffl®m 
coBfmmz^uximztix^&jMb txit. 
(fTB^Tc^ i i £ 2 a , m) yux=j^r—f-)vmicr> 

r* 9 0«fr¥#*ro-feXfiE«j P267 — p2 73 
fcSBttS ixT ^ S <J0 A S . 
[0006] 

iwmmmLiiob-thmm^ bz.ht>K m^Ltzm 
A^s^Tii^tf-^^^fflv^Tv^^. -eos 

c7)«ia^MoS3tX^t'cO»iMil (400-450 
*C) B#t, T^S-^A-^Wfcf-^^ffllfciORJiBA^ 

ii^fem, mrieM^ii^frfc Lra«3&«4 o o°ct-3 
o^iacosft«ia«igt:. 2 o%gjgco±#) l. mm 

[0007] f^yI«±Mt^7.^S 
-^A^#^{4, KiSjtt (^ B B B 0^-ffi]tt^%— ft-TStt 
«) *U<^r-S»-^(cJ;D. lEHfiiRS (EM) #|ftj± 

[0008] 4fc. ffi4aftijt^±#S-ltRW^<-r«. 

o mixrcomrnxn . bu?^— tt ^ t'tmrntz - fc 

[0009] Lfztfi-yX, ZMfcZfTiK 1f—hWMcD 
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rtf-ytfO. 2 5jum UTO^^m^@S§^Tii, 

LtzTiv i~^j±-s<&m<7)mmtfi ; mt %h z 1 iz x 
wimiaLimmb%&. &tz. tmitt&tzm&m 

[ooio] *¥m<7)smz. mm.w.m:t'<^m^m 
im^hztizfoh* 

[0011] ^BfleOBifie^^t/tc^^fl&^gW^frS 

tcwmt . *wmwmm& x i/mimm^ $hz 

tzhXlb^o. 
[00 12] 

[0013] i-zh-h. *ftBnco¥mfamm\°\mmm 
[ooi4]^, *m>ncD¥mfoMM®$mw<7)mm 

mUcr>±l,z, ^-9Vj?l 0-9 5%^tiX^m.it^ 

(wt%) ^SfttTV^. 
[00 16] 

mmcommcomm) *wmmm<nmm*mm 
^zm^xmrn^mn-t^ mmmmzmn-t 
h tzibco-gmizio^x n-WM. tt-fh i>(7)im— 

[0017] (mmwmm Dii-i7ii. ^%m^> 
mm^mm i xh h^mwmmmnmm.<^m^.TM^ 
-tmsfewmmxibh. mmzm^x. *mm<D&m<o¥ 

[0 0 18] t-f. Hl^-rJ;at. Milfpl^y 

(vmiR m^mmx h •§> m^mmmizmmimm zm^ 

[ o o 1 9] ?w=, *mfommi(7)±<,z. mum<t~> 
mm 3 ojitzmmvi^mik ^oa >i«ucfi 



lx. $>m&^)?>Wkit^?-yi\LLx?-hnm4 
zmm-h tmz^-yftLtzy- hmtms zm®. 

[0020] . y- vmm^mm.t,zmum.i\L 

h, wik. *mfomm i t: y v& t'o n mo^f 

mtx. j-fy^wj vmitLx^^^fymzw 
*mwm&6^%mmzm®.-th. z.<^m^. y^-ju 

ScoMJtXSti. ^mibMffi. 1 lc^#f**^ t Unf 

milZnj-^ */WA O S F E T^cr, p ^- ^ O S 

FET, CMOSFET, f7>-y^, ^ 

fi*^p =&■ ttoa^ <r>¥mwm=T-z Ltzmmzmm-t 

hc\ttfX^Z>. 

[ o o 2 1 ] mz, ^rnfamm i o±t^M8 ^fM 

L^f*. f«l8i:x;H*-^ (Sic?L) 9^ff^ 
JS^-I. (12) . 

[0022] zomiz. tmm8 z smmmnimms 
tLxi&f&Lx^h* -ttcfr-h. *m{fcmmi<7)±_iz, 

7*7X7CVD (Chemical Vapor Deposition ) SSrfsg 
fflLT. TEOS (fh7iKyy7y) 

iXBtftLtzik. mwMJamzmmLx . sog (s P in 

On Glass ) mi 3 0 Onm?I^c7)J8tJ¥£ t oTJg^L. 
^OflL 75X7CVDft^LT, TEOSil* 
ORlCtcfc ot, BMt^U 1 5 0 Onm^cO^ 

[0023] <JCtC, CMP (Chemical Mechanical Pol i 

shing . it^mmtmm) mzmmLx. mmmzwm 
(mmw><r)Witi' i ) ^ ymco 120 o™m8[<Dwm) -t 

^*^-|>*6»M8i:-rS„ -ecoft. 7*MJV?77^ 

mttmm^-vj-y^mitzmmLx, mscx 

[0024] -eof*. ■ZrWXJls—*— )V9\,zy=y-f 1 2 
^^-TS (M3) . ¥»*atSlc7)±(c, 
f^Xll 0£ 1 Onm^K^W^^^TJFMLTtm. 

^-^^•5 o%&£tix\^miti-? ym (mmmiz 
&^xi>-mzmmztix^&m{kj-?ym) 1 1^5 

0nmgJScOJli?&t>-?T^^§« friZ. CVDffirdg 
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S#>ii £ tlX V ? >-^'X -f >Jg#> ^ =5: -5. 7°? ^ 1 2 £ 

[00 25] ^ffrffiSl^XK. f-*>".J -yf- 

^rS-fb^-^ >ffit 1 3 i: T/U 5 -7 A-££;i Utf^y 
'J -y^g-n^-^Jll 5*^>5r^3«^jt^iaiS^ 

< l/is^iaum) \t>*mfcth (04) . 

Steffi LT v >4 «*^ffll§-t'ft 0 , #»BJf#*3tfcif 

30%*^9 5% : 5%t%-oX^&mifrf-?>m) lZ 
ttfc L X v t O X'& 0 . M-( bf - 9 >m iz-ir & ttX v * h 

Kcm.lfrf-?>J&bWLX^&i><7)X'$>%>. 
[00 26] £fz. T^$-->AMI14ll.y^i 
(Si).I(Cu). A ( M g ) % 

-7A (Ge ) , ffilfi (Zn), #U7A (Ga) C0'J>" 

it&mx'foz. 

[0027] mftm&mm 1 6oMit^i: ltuu 

u^-tv-tfi o%s±ixx^hm.^'?>m) 13&1 
•y * v y^mm* f or— m^rtf, r>v s -7 a^- 

ii ) 1 4 L . *?)fjL mt&EU&etW 

rmw&znm—n'ssmx*. vrtmiM-f 

[00 28] ;««^« f-^yU-yf-^rS-fk-f-^yJKl 

3, i 5Sr»ifi-r4ist« T)u^ytfxtmmtf*t(o 
M&*fxwm%x'cr>%.m&xj-<"/ ? o yymzm^x^ 

f?yj7 f-SrS-ffc?- ^ v$i ( 0* x. 3 > 'ft 70%-t 

iixTv^a^f-^yM) 13, i 3^za^hm.\t<m\ 

■£<Dfflm& . T)V =f ytfx t BMrfz. b (TyltZ^z. h z 

t dzx -oxfro z bftx^ %> . Kmmmmi- ?yy 
•y^mit^-^ym (mua-?yfti ox^&tix^ 
hmt^ym) i3, 1 5£i$£-f&igH3ii. mtis' 

3 0 O'Ci; U fltmi±t)z: 3mTorr ( 5 U h 

ij^b<n\&§V&4S% : 6 0%i; LT^S. 
[0029] -f-cof^. 7 =r b 'J gffitSiRx 

yi-yr&ffitzmmLx. *9vv -yrtmttrf-fy 
tcm-iti-fymi 5/T)v=L-^j± y g<kmi4/i-?y 



( lggogatg*) l 6«A7-y«tJ (0 
5) . 

[0030] 1 doit, JH8H6IUKI: 

-*-;H8t»JjW-4 (H6) . i«o«-^. seism 
7coMjtXS(i. M^U^tti»B!8<^SSJiXSfc|ai«* 

[003 1 ] <Jclc. x;w-*-;n 8tc, f^vii 
9. fr^y*«5 0%^-4ixTV>^a^f-^>')12 0tJ«J: 
y^y^x»K*^^-5>7*7^2 1 £\ fluiBL/iX/P 
-^-;P9lC. f^VllO, ^^>**5 0%^-i^LT 

^hm^^ymi ltsxv^y^xr-ymft^hy 

xtefcth. %<tm, i mfo£foi<7)±.iz2m&(Dm& 
mkLxcom%m2 5ZBm-r& (H7> . 
[0032] mm 25ii f^yj'y ttmifrf-? y 

m) x-h*). ffiftLtz^-?yv vttWf-fyfRi 3 
t tiv 5 - h,^m Htf^yj-y ^m\^r ? y 
mi 5fre>%&3mffimcomm < liiacoiens) 1 

6 cOMitim IsJ^^MiSXS £ ffiffl L T ft -y X v ^ l> . 
[0033] ^Of*, ISIttt«(cJtbtT, HuieL/cKjt 

is (mmmmmt Lx^tmmi i. x^-*-;n 

^yf20, ^y/xfyl^^sr^^^L 2« 
g<»fui£ Lxcmmm2 5«i@is) 

[0034] m^Lrz^mmmm^m^mmmmm 
wizxixtf. imsconmmi6tLx. i-^yo-y^ 
■^mt^-^ymi 3trjus.~ ^a^jii 4^f-^>- 

•J "yf-SrSMbf-^K 1 5*»W4 3®^jt^ieia/ii: 

ym/riv * J»&&m/1-? y v -y ttmit^-? y 
mt^osmmmmmmtLx^&ztizj:*). 
mcommmmmtLxcDummi i^m^JM^^m. 

It*? ymi 3 , 15 \,zi5tfZ,1-?yh<r)&.fcififfi}kX' 

# h<r>x\ tjv s -^a^s i 4 ojasi;#'±#-r& i 
h z t im±x-z tztiizx fssmoKitsct 

S: #T SEtSUB \6b-thZb ifiX'1* h . 
[0035] CC0%^. #»B#<OttWtf>IS», ^^>- 
U y^M-fbf-^^Ml 3, 1 5ti. Wslfil 0~9 
5 v % ^> g-ffcf - ^ yf&( Miti- 9 ym,z if h 

i-?ybm.mbC0ittf7 0% : 3 0%K9 5%: 5% 
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T$A,T^&Tfo$.-*yj>.-&&mx'$>& „ 

ti\ isacoisisai 6t lx. vttmtef- 

? >m 1 3 i: 7V1- 5 -»> 1 4 i: +9 >V y 

mtef-fymi 5^^^3mmm<omMmtLx^ 
%t\ mmttx. i-?>>j -yttmiti-fym/T 

3mmm<mmmt tx^hzt^x^ . 

: [0037] 4fc. T/WS-^A-g-^Jf 1 4i;if-?>-y 
•y^Mt^-9>mi 3, 1 5tfcltSf^>t«R)£ 
J&*B&jhT *4<Dt, 5 - ? A-££Jf 1 4 OffiffiaU: 

wth z t nm±-c£ &tmzT>v* -v^&m 1 4 
fri>mmmm<onmm izt-rhzt &xz a . 

[0038] *H*feO^.«<7)¥^^«III8S^B<OS5l^ 

#t£fc: ifUf . y * y ^SjjfeftfAc v Dm 

uifcm&x^-y 9 v yygim&ttm—n&hftx'. 
rtmifrf-? ymi 5 zffi&L Lx^&ztiz 

i"3. &ffl&X'Lfri>l%im%<7)W!Mm 1 6^ffim^:M 

[0039] (mmcomm2 ) asis. ^^usso 
mm 2 xh^mi^mwM^mm^i-m^mmmxh 

[0040] *mmcomm<7)¥mmim®®gimi. m 
ai^ni« 1 (o*mfo$m\Bi$&giWizi3if&m& 
m 1 6 ^±gBo^- ttmtf- 9 ym 1 5 

^5 o%&£ixx^&m.iti-?ymtfrt>%&2mffi 

&<7>mM2 6$:mmLX^2>i>cr>X'$>&. &tz. m&L 

tzmmmm 1 co¥mfoim®$&%kWiz&if&m%m 2 
3cr>±_^<7)j-?>o <yttmfcj-?ym2 4c7)R^z-m 
ttx. m.mrnttz®m-£tix^hi-?ymti~?y-h i 
5 0 %■&& txx v > h mti- 9 y m t & 4. h 2 mffiikco 
mm2 7zmmLXi->%i>cr>xfo&« 

[00 4 1 ] Z.comi5. mWk26, 27U. 1-fymt: 

1 ommm<vmm$:{>-ox&&LLfzm, i-?y&5 0% 
■££tixv>&miti-?ym£7 snrnfmcommziiix 
m&LLtz2 mmm<7) mmx$> & . 
[0042] *mmcommcD*mmm®ffi3imz xn 



rn^-^Aitr&J! 14 (23) cormmt lx^ 

?>V >y^-t£mAYJ-?yWk\ 3(22) S-ffifflLTU-S 

£ c J: 0 . %cwk<nmm®m)i txvmmm 1 7^ 
(23) tj-?yv-yttmitf-?ymi 3 (22) iz 
■&&m 14 (23) t *<7>±mmt txcomm2 e < 2 

7) {CfcttSf-^ytc^^^iLTT^S-^A^- 
4fe«14 (23) <7Mm i ±£<*iXi>. T;U5--> 
14 (23) comm^^h Z t Srfle* J: 0 

i>fmx'%&. 

[0043] ( mmmm 3 > m 9 a . *wf&9&&> 
mm 3 xh h^mtmmmmmm^rik-i-immmmx'h 

[0044] 3|s^itoJB!B<^NIt*WfeS[|llKSiati. isr 

iii 6«<7)ic x)v-^-iv9nz^mm.m\ 6% 

tmb&A,X^&i><7)X'$>&. Z.cD*M&. m&Ltzmi&co 
mm 1 O^2»f**«0S^S(cfc(ti.x;P-*-^9 1 

x^hma-jyWk) li^y/xf^iM^r 
^^i2<r>mmnn^m^Lx. xj\s-*-;u9*mf$. 

Ltziklz, f^yRi ojmua mmibzm 

fcthtm&flzX)V-*-!l'9lZhW&mi 6arSy>ii 

[ 0 0 4 5 ] mmLfzmmmm 1 «^««« 

HI»^iBfc:*Jtt«.KttJB2 5<m&<r>mz, x>v-*- 

[0046] HuaLAcKIS« 16 (25) \,Z&tfhT)V 
S-W^4il4 (2 3) T;U5- 
14 (23) ZX)V-*-lV9 (18)Cf 
^rtca^atf^C /--/^l^ffot, r;i-5^ 
*7^±M 14 (23) S ^o-ttSiillJff 
->TV^S. 4fc. X)V—*—)V9 (23) cr>T^7 h 
Itfi^^tgr&izte. Tim (-)lyhx-yfy/W 
T— ) LT^f-^^JKl 0(19) SflftftLTV**. 

[0047] *^MO^O*J»f*mmiH]f§^B^±n 

tf . mm 16 (25) ffina 1 6 

(25) $rx;U-*-;U9 (18) (^a^632 s ^■r^ ^ 
MWXDTyT'Z&f&LX^&Z.tlzX 0. T^OSBt 

[0048] ifc*_% TlffiMi: LT^f-^vMl 0 ( 1 
9 ) #^j££iVOvC t , 16 (25) cOTSPtc 

f^yj7f^Mf^yil3 (22) tMLt^ 
^ittj: 1 ). T^S-^A^IH (2 3) h^-^ 
>-JRl 0 (19) lztHf&i~?yk<7)m.J&i}m±T£& 
<7>X\ T)V 5 —*?l»&&m 14 (23)^'J7 o— ft $r 
m&Lfz££. 7;R^AM114 (2 3)c7)^K 

m 1 6 ( 2 5 ) «iUSKia* t ±JW-*<a£l».ih-r 4; fc 
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16 (25) t-TSik^^S. 

[0049] ( mm.<r>mm 4 jhioii *%0j3<?>Mifc 

tr**^IMW*^lillHSM**^1l»Br1BH-C 

o 

[0050] #njfeo^o¥##*iliH]S&§l®i. Htr 

yllO (19) S-*B&L^«OtOT'^S. 

[0051] *mm<mmv>*mtegmmmmm^£ti 

(±\ StSJI 16 (25) <9T6&Cffl3&tfi;tf>?-? ^ 1 0 

( 1 9) fcawtrvvfrv^ktckOs ny?? ^J£^5lA ^ 
;*:#<:S:&^§1=^#$>&#\ f^y'J -y^^S-ftsf-^ylH 
13 ( 22) Wf-^tfSO^J^^iflTV^fiH&f- 

+9 V U -v >m i 3(22) O^-^ > #8 

FK*^=5r h rJ > * ? MSJS 7 «:&t*T v *5r v^N»flc£ 

[0052] (mncymM5 ) hi i *f6BB<oni6 

[0053] ^mmm<7>*mmm®$mwi±. m 
mLfzmmmmuztnjrz>y'77 i 2(21) zmm. 

r. x/u— ;P9 (is) ^m^^yy^T-ymtrJR 

'Om^X. X)V—-fc—)V9 (18) tCifWiitlTV^ 

2(21) irtetiULX 

\^hh<r>X'h&. 

[0054] LfctfoT , #ltte^!BU9¥#f«M*El 
KSSHteifttf. CMPSJSffiU, x;W-*-^9 

(18) Ji^hO^ y/XfyII"lRDi</t^gfS« 
EH:. ^>-^"Xx>'K«0Ta5Of-^>'*' i '5 0%^iixT 
v^S-ftf-^vMl 1(20) hf^Vll 0(19) 
&ffl&f--&£fc* 1 T'£S05'C\ *-;P9 (18) 

(21) 0*ia£!&SiM8 (17) c^lMi: R— TBSt 
f^^i^tl 5 fc^fcEtftJB 16 (25) cOTSMT' 

ft4f-^yy y^m-it^^ymi 3 (22) £*&stM 
8(17) titSfiSAW-^Jiftsifc^-c^s. * 

tf>*SH. Mm 16 (25) cOWfeflW-tT* h<nx 
[0055] fcLL. Xmi^izX-oXZcZixtzmiZft 

miL%^®mxn*%m'*jffiX'hz>z tit^o 

[0056] PUtf. *f|BB«, ^fis*^ *»J« LT 



l^&i^igfls^^SO I (Siliconon Insulator) 

fc'^If CMt^^rSftff t Itlt MOSFET 
CMQSFETJoJ:^VnM^-7 h^V^X? 

?zmmx'%&. 

[0057] MOSFET. CMOS 

M (Dynamic Random Access Memory) s SRAM (Stat 
ic Random Access Memory ) Zcb'CO*^ V^^b^i^-? 

&a* o^ti#cm«iHis§^afc <t tx-e<^Kft*j6fcaw 

[00 58] 

[ mkvMSk Y^miz&^xm^zti&mi&o-h. it 
mw%i><Diz£^xnbn&M&*ffimzmw-?titf. 

[0059] ( 1 ) . ^mm<7)^mw$mmwmmz & 
tiis . mm tvx. *?yv ~y ttsttf- 9 ym/r 
iv^ -*?j»s&m/i-?yv •y^m.it^-^ymt^o 
3mmm<7>mmt Lx^&ztizx*). w&omm 
tmmt Lx^mmm^mmjLm^tcDmitmmz, r 
)V*-*7i»^-£mt+?y v.vttsut+f >mztm 
yt <r>Butnm±X'% h<r>x\ r>v s 

[00 60] #»HJJ#<Dtfcf*?>«3l, ^?>- 

U •yf-SrS-ft-^^SKi. Wslfil 0-9 5%#^fL 

x\^hmti-?ym {m^fymztswh^-fytw. 
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